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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To accurately estimate an adhesion coefficient 
between a wheel and a rail during the detection of slip and skid by 
continuing to give commands for current command value corresponding to 
an estimated value of the tangential force estimated by a tangential force 
estimating method and thereafter by increasing the current command value 
toward the current command value corresponding to a preset performance 
of the electric car. 

SOLUTION: A current command generating section 4 continues to give a 
current command value to a tangential force estimating section 6, a re- 
adhesion detecting section 9 receives an axial acceleration from an axial 
acceleration arithmetic section 19 and outputs a re-adhesion detecting 
signal to a current command value target-setting section 8 on the condition 
that a slip and skid-detecting signal and an axial acceleration zero 
detection signal have been output. The current command value target 
setting section 8 sets the current command value, based on the current 
command value as a target value, corresponding to an estimated value of 
the tangential force outputted by the tangential force estimating section 6. 
As a result, the current command value generating section 4 increases the 
current command value at a large increasing speed toward the current 
command value, corresponding to the estimated value. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The axial acceleration which is the time amount differential value of the axial rate of each driving axle of electric rolling 
stock or a main motor shaft and an axial rate is measured or presumed. When the observed value (or estimate) of said axial 
acceleration exceeded the first threshold, racing (or skid) is detected. In the electric-rolling-stock control unit which the main 
motor current of the driving axle which reduces, the command value (or torque command value) Ip, i.e., the current command 
value, of a main motor current, and is in a racing (or skid) condition after detecting racing (or skid) is decreased, and is made to 
go to re-adhesion After detecting racing of said driving axle in racing / skid detection section 1 , the current command value (or 
torque command value) Ip to the main motor current control section 2 is reduced in the current command value generating 
section 4 in response to the command from the current command value reduction command generating section 3. The time of 
axial acceleration becoming zero is detected by the axial acceleration zero detecting element 5. In the tangential-force 
presumption section (A) 6, it is considered that said current command value (or torque command value) Ip or said observed value 
of a main motor current is the current command value (or torque command value) Ipal corresponding to the first estimate of the 
tangential force between the wheel and rail at the time of racing (or skid) initiation of said driving axle. Current command value 
deltalpa fewer than the current command value (or torque command value) Ipat corresponding to the first estimate of said 
tangential force is set up in the current command value target setting-out section (deltalpa setting-out section) 7. A current 
command value (or torque command value) is reduced toward this desired value as desired value of reduction of current 
command value (or torque command value) Ipa1-deltalpa which is less only than this value in the current command value desired 
value setting-out section 8. whether the axial acceleration of said racing (or skid) shaft changed and re-(or the case of a skid — 
the minus side from a plus side — changing) adhered to the plus side from the minus side from the time of detecting and re- 
adhering by the re-adhesion detecting element 9, while making said racing (or skid) shaft go to re-adhesion In the current 
command value generating section 4, it orders continuously, the current command value Ipa1 corresponding to the first estimate 
of said tangential force — time amount To — counting — until it carries out counting of the time amount To which can be set to 
arbitration in the section 10 The readhesion control approach of the electric rolling stock characterized by controlling to make it 
increase at the rate of buildup which can set a current command value (or torque command value) to arbitration in the current 
command value generating section 4 after said time amount To progress by making the value of the current command value 
generating section 11 corresponding to the setting-out engine performance of a car into desired value. 

[Claim 2] After detecting racing of said driving axle in racing / skid detection section 1, the current command value (or torque 
command value) Ip to said main motor current control section 2 is reduced in the current command value generating section 4 in 
response to the command from the current command value reduction command generating section 3. The time of axial 
acceleration becoming zero is detected by the axial acceleration zero detecting element 5. In the tangential-force presumption 
section (A) 6, it is considered that said current command value (or torque command value) Ip or said observed value of a main 
motor current is the current command value (or torque command value) Ipa1 corresponding to the first estimate of the tangential 
force between the wheel and rail at the time of racing (or skid) initiation of said driving axle. Current command value deltalpa 
fewer than the current command value (or torque command value) Ipa1 corresponding to the first estimate of said tangential 
force is set up in deltalpa setting-out section 7. The current command value (or torque command value) is reduced toward this 
desired value as desired value of reduction of current command value (or torque command value) Ipa1 -deltalpa which is less only 
than this value in the current command value desired value setting-out section 8. Immediately after a current command value (or 
torque command value) reaches said Ipa1 -deltalpa, [ from ] Average alphaavm of the axial acceleration of said racing shaft in a 
fixed period which can be set to arbitration is calculated by the average shaft acceleration operation part 12. It detects that the 
axial acceleration of said racing shaft while ordering it said current command value (or torque command value) Ipa1 -deltalpa was 
set to alphamin of max [ absolute value / the ] at the minimum value, i.e., the value of minus, by the axial acceleration minimum 
value detecting element 13. The current command value (or torque command value) Ipa2 corresponding to the second estimate 
of tangential force is calculated in the tangential-force presumption section (B) 14 by Ipalfrom aforementioned alphamin, said 
current command value Ipa1, and aforementioned deltalpa+[(alpha min/alpha avm) -1], and deltalpa. It detects whether the axial 
acceleration of said racing shaft changed and re-(or the case of a skid — the minus side from a plus side — changing) adhered 
to the plus side from the minus side by the re-adhesion detecting element 9. Continue in the current command value generating 
section 4, and it orders, the current command value (or torque command value) Ipa2 corresponding to the second estimate of to 
[ when re-adhering ] said tangential force — time amount To — counting — until it carries out counting of the time amount To 
which can be set to arbitration in the section 10 The readhesion control approach of the electric rolling stock characterized by 
making it increase at the rate of buildup which can set a current command value (or torque command value) to arbitration in the 
current command value generating section 4 after said time amount To progress by making the value of the current command 
value generating section 11 corresponding to the setting-out engine performance of a car into desired value. 
[Claim 3] When said racing shaft re-sticks after detecting racing of said driving axle in racing / skid detection section 1 In the 
section 10 the current command value (or torque command value) Ipa1 corresponding to the first estimate of said tangential 
force according to claim 1, or the current command value (or torque command value) Ipa2 corresponding to the second estimate 
of said tangential force according to claim 2 — time amount To — counting — After continuing in the current command value 
generating section 4 and continuing ordering until it carries out counting of the time amount To which can be set to said 
arbitration, a current command value (or torque command value) is increased according to rate-oHncrease deltalp per unit time 
amount of the current command value (or torque command value) which can be set to arbitration. The current command value 
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(or torque command value) of **** or the observed value Ip of a main motor current (t), and axial acceleration [ of said driving 
axle ] alpha (0 are sometimes memorized [ in / from the event of beginning to increase said current command value (or torque 
command value) / the tangential-force presumption section (E) 15 ]. Re-racing (or re-skid) is detected by detecting that the 
axial acceleration of said re-adhesion shaft begins to increase in racing / skid detecting element (D) 16 by the rate of increase 
corresponding to rate-olHncrease deltalp of said current command value. Go back from the event of carrying out re-racing (or 
re-skid) detection of said driving axle, and it sets in the tangential-force presumption section (E) 15. Storage value [ of said axial 
acceleration ] alpha (t) The current command value (or torque command value) at the time of investigating one by one and 
generating the increment in the axial acceleration corresponding to said rate-of-increase deltalp in the beginning or the storage 
value Ip of said observed value of a main motor current (t) is made into the current command value (or torque command value) 
Ipa3 corresponding to the third estimate of tangential force. The aforementioned current command value (or torque command 
value) Ipa3-deltalpa which was set up in deltalpa setting-out section 7 from the current command value (or torque command 
value) Ipa3 corresponding to the third estimate of said tangential force and than which it is less deltalpa as desired value of a 
current command value (or torque command value) The current command value (or torque command value) Ip is reduced toward 
this desired value. Detect the time of axial acceleration becoming zero by the axial acceleration zero detecting element 5 f and 
the desired value of current (or torque) reduction is corrected to Ipa3 d-delta Ipa in the current command value desired value 
setting-out section 8 by setting the current command value at this event (or torque command value) to Ipa3d. In the average 
shaft acceleration operation part 12 Average alphaavml of the axial acceleration of said racing shaft in the period which can be 
set to arbitration from from immediately after the current command value (or torque command value) to said main motor current 
control section 2 reaches desired value Ipa3 d-delta Ipa of the current (or torque) reduction which the above corrected is 
calculated. [ when it detected that continued desired value Ipa3 d-delta Ipa of the current (or torque) reduction which the above 
corrected in the axial acceleration minimum value detecting element 13, and the axial acceleration of said racing shaft under 
command was set to alphaminl of max / absolute value / the / at the minimum value, i.e., the value of minus ] The current 
command value (or torque command value) Ipa4 corresponding to the fourth estimate of tangential force is calculated in the 
tangential-force presumption section (F) 17 by Ipa3d+[(alphamin1/alphaavm1) -1] from aforementioned alphaminl, said Ipa3d, and 
the aforementioned deltalpa, and deltalpa. It detects whether the axial acceleration of said racing shaft changed and re-(or the 
case of a skid — the minus side from a plus side — changing) adhered to the plus side from the minus side by the re-adhesion 
detecting element 9. From the time of re-adhering The current command value (or torque command value) corresponding to the 
estimate of the smaller one of the current command values (or torque command value) Ipa4 corresponding to the current 
command value (or torque command value) Ipa3 corresponding to the third estimate of said tangential force, and the fourth 
estimate of said tangential force It orders continuously, the time amount To which sets up in the current command value desired 
value setting-out section 8, and can be set to said arbitration — time amount To — counting — until it carries out counting in 
the section 10 After said time amount To progress The readhesion control approach of the electric rolling stock characterized by 
making it increase at the rate of buildup which can set a current command value (or torque command value) to arbitration in the 
current command value generating section 4 by making into desired value the current command value (or torque command value) 
set up in the current command value generating section 1 1 corresponding to the setting-out engine performance of a car. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is the readhesion control approach of the electric-rolling-stock 
control unit which carries out actuation control of the main motor of electric rolling stock, and relates to the readhesion control 
approach of electric rolling stock of having aimed at especially the deployment of adhesion. 
[0002] 

[Description of the Prior Art] Although electric rolling stock is performing acceleration and deceleration according to the 
tangential force between a wheel and a rail (it is also called adhesion), this tangential force has the property as generally shown 
in drawing 10 with a broken tine to sliding velocity. It is called a tangential-force multiplier including what divided by the adhesion 
coefficient what broke the maximum of this tangential force by the axle load (normal load which joins the rail per axle 1 shaft), 
and divided the other tangential force by the axle load. When the torque which does not exceed the maximum of tangential force 
like a graphic display is generated with the main motor, racing and a skid are not generated but electric rolling stock runs with 
the minute sliding velocity shown with the broken line on the left of the maximum of tangential force. Since sliding velocity will be 
in racing / skid condition that sliding velocity increases increasingly since it increases and tangential force declines, but the 
engine performance of a car will be set up so that the torque which a wheel and a rail generate with a main motor in dryness may 
not exceed the maximum of tangential force if larger torque than maximum is generated, racing and a skid are not generated. 
[0003] However, as a continuous line shows, when a rail level is in a damp or wet condition by rain etc., an adhesion coefficient 
falls and the maximum of tangential force becomes smaller than the generating torque of the main motor corresponding to the 
setting-out engine performance of a car. In this case, it is needed to reduce the torque which detects racing and a skid promptly 
since tangential force will decline corresponding to this if sliding velocity increases, and it will be in a racing condition and is left 
as it is, and acceleration force required for acceleration of a car declines increasingly, and a main motor generates, and to make 
it re-adhere. Thus, controlling [ control torque and ] to small sliding velocity, when making it re-adhere, it is required to control 
so that the generating torque of a main motor becomes a value near the maximum of tangential force as much as possible, when 
raising the acceleration-and-deceleration engine performance of electric rolling stock. 

[0004] While detecting the rotational frequency (rotational speed) of a main motor and detecting racing and a skid as an approach 
aiming at implementation of such readhesion control after this in quest of the time amount rate of change, i.e., acceleration When 
the current pattern of a main motor is reduced with the time constant corresponding to the axial acceleration of the main motor 
shaft at the time of racing / skid detection, re-adhesion is aimed at and a racing shaft begins to go to re-adhesion, there is the 
approach of returning torque with the time constant corresponding to the axial acceleration at that time. 

[0005] Moreover, there is the readhesion control approach it was made to generate the torque corresponding to the adhesion 
coefficient which presumed the adhesion coefficient and was presumed after re-adhesion with a main motor by presuming a 
fallen part from the adhesion coefficient corresponding to the main motor torque at that time from driving axle acceleration as an 
option at the time of racing generating. 
[0006] 

[Problem(s) to be Solved by the Invention] However, by the former approach, since the time constant of reduction and buildup of 
torque is set up according to the situation when going to the time of racing detection, and re-adhesion, since extent in change of 
a actual adhesion coefficient corresponds and can do a torque control, it may be able to aim at a deployment of adhesion. 
However, if resetting of a control parameter is not carried out when there is no guarantee which is surely adapted and can be 
controlled even when an adhes ion coefficient changes how, and an adhesion coefficient changes with the charge railroad section 
of electric rolling stock, weather conditions, etc. broadly since the tangential force corresponding to an adhesion coefficient is 
not necessarily presumed, sliding velocity will become large, and the case where a deployment of adhesion cannot be aimed at 
occurs. Moreover, since the moment of inertia of the circumference of the driving axle seen on the driving wheel periphery when 
the wheel diameter of a driving wheel became small since a fallen part of an adhesion coefficient was presumed from the product 
of the axial acceleration of a driving axle and the moment of inertia of a driving axle in the case of the latter approach changes, 
there is a trouble that the presumed error of an adhesion coefficient occurs corresponding to this. 

[0007] Even if it be in solve these faults and an adhesion coefficient change broadly , the place which this invention be originated 
in view of the point mentioned above , and be make into the object always presume the adhesion coefficient between the wheel 
and rail at the time of racing / skid detection with a sufficient precision , and be to offer the readhesion control approach of the 
electric rolling stock which can use effectively the adhesion which do not need adjustment of a control parameter . 
[0008] 

[Means for Solving the Problem] That is, the means for attaining the object is set to one claim 1. While ordering it the current 
command value (or torque command value) corresponding to the setting-out engine performance of a car, when racing or a skid 
is detected, after racing or skid detection, In the process in which reduce the current command value (or torque command value) 
of a main motor current, and a racing shaft is made to go to re-adhesion It is considered that the current command value (or 
torque command value) at the time of the racing rate of the event of the axial acceleration of a racing shaft becoming zero, i.e., a 
racing shaft, changing to reduction or the observed value of a current is the current command value (or torque command value) 
Ipa1 corresponding to the estimate of tangential force (the first tangential-force presumption approach). The current command 
value (or torque command value) of a main motor current is reduced to Ipa1~deltalpa which is more slightly [ than the current 
command value (or torque command value) Ipa1 corresponding to the estimate of the tangential force presumed by this first 
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" tangential-force presumption approach ] less only than delta Ipa. After a current command value (or torque command value) 
reaches lpa1 -deltalpa, ordering it this Ipa 1 -deltalpa is continued. During the period To which axia! acceleration changes to a plus 
side from a minus side, and can set to arbitration from the event of re~(changing to a minus side from a plus side in a skid) 
adhering, Ordering it the current command value (or torque command value) Ipa1 corresponding to the estimate of the tangential 
force presumed by the first tangential-force presumption approach is continued. It is made by having the approach of increasing 
the aftercurrent command value (or torque command) towards the current command value (or torque command) corresponding 
to the setting-out engine performance of a car. 

[0009] 2) While ordering it the current command value (or torque command value) corresponding to the setting-out engine 
performance of a car, when racing or a skid is detected in claim 2 In the process in which reduce the current command value (or 
torque command value) of the main motor current after racing or skid detection, and a racing shaft is made to go to re-adhesion 
By said first tangential-force presumption approach, it is considered that the current command value (or torque command value) 
at the time of the axial acceleration of a racing shaft becoming zero or the observed value of a current is the current command 
value (or torque command value) Ipa1 corresponding to the estimate of tangential force. The current command value (or torque 
command value) of a main motor is reduced to Ipa1 -deltalpa which is more slightly [ than this Ipa1 ] less only than delta Ipa. 
After a current command value (or torque command value) reaches Ip a 1 -deltalpa, ordering it this Ipa1 -deltalpa is continued. 
Average shaft acceleration alphaavm in the period which can be set to the arbitration immediately after reaching Ipa1 -deltalpa is 
calculated. From minimum value alphamin of the axial acceleration of a racing shaft while ordering it Ipa1 -deltalpa, after that By 
Ipa1+[(alpha min/alpha avm) -1] and deltalpa It is considered that the calculated correcting current command value (or torque 
command value) is the current command value (or torque command value) Ipa2 corresponding to the estimate of the maximum 
(namely, tangential force corresponding to an adhesion coefficient) of tangential force (the second tangential-force presumption 
approach). During the period To which axial acceleration changes to a plus side from a minus side, and can set to arbitration from 
the event of re~(changing to a minus side from a plus side in a skid) adhering, Ordering it the current command value (or torque 
command value) Ipa2 corresponding to the maximum of the tangential force searched for by the second tangential -force 
presumption approach is continued. It has the approach of increasing the aftercurrent command value (or torque command value) 
towards the current command value (or torque command value) corresponding to the setting-out engine performance of a car. 
[0010] 3) In claim 3 Current command value corresponding to the estimate of the tangential force presumed by the first 
tangential-force presumption approach (or torque command value) Current command value corresponding to the estimate of the 
tangential force presumed by Ipa1 or the second tangential-force presumption approach (or torque command value) Ipa2 After 
axial acceleration changes to a plus side and continues ordering from a minus side during the period To which can be set to 
arbitration from the event of re~(changing to a minus side from a plus side in a skid) adhering, Increase a current command value 
(or torque command value) by a certain rate of increase, and it goes. The current command value (or torque command value) of 
**** or the observed value of a main motor current, and axial acceleration are sometimes held after the event of beginning to 
make a current command value (or torque command value) increase. It makes to detect re-racing, when the increment in axial 
acceleration is observed by the rate of increase corresponding to the rate of increase of a current command value (or torque 
command value) in this current command value (or torque command value) buildup process into the second racing detection 
approach. When it goes back from the event of detecting re-racing and the increment in axial acceleration starts first by the 
second racing detection approach A ****** command value (or torque command value) or observed value Ip of a main motor 
current (t) It considers as the current command value (or torque command value) Ipa3 corresponding to the estimate of 
tangential force (the third tangential-force presumption approach). The current command value (or torque command value) to a 
main motor is reduced by making into desired value Ipa3-deltalpa which is more slightly [ than the current command value (or 
torque command value) Ipa3 corresponding to the estimate of the tangential force presumed by the third presumed approach ] 
less only than delta Ipa. The desired value of current (or torque) reduction is corrected to Ipa3 d-clelta Ipa by setting the current 
command value (or torque command value) at the time of axial acceleration becoming zero to Ipa3d. Average shaft acceleration 
alphaavm 1 in the period which can be set to arbitration immediately after a current reaches desired value Ipa3 d-delta Ipa of a 
current command value (or torque command value) is calculated. From minimum value alphamin! of the axial acceleration of a 
racing shaft while ordering it Ipa3 d-delta Ipa, after that When the correcting current command value (or torque command value) 
calculated by Ipa3d+[(alphamin1 /alphaavm 1) -1] and deltalpa is made into the current command value (or torque command value) 
Ipa4 corresponding to the estimate of tangential force (the fourth tangential-force presumption approach) and racing settled and 
re-sticks It is ordered the current command value (or torque command value) of the smaller one of the current command values 
(or torque command value) Ipa3 and Ipa4 corresponding to the estimate of the tangential force presumed by the third and fourth 
tangential-force presumption approach during said period To. After the period passes, it has the approach of increasing a current 
command value (or torque command value) towards the current command value (or torque command value) corresponding to the 
setting-out engine performance of a car by a certain rate of increase. 
[0011] 

[Embodiment of the Invention] Hereafter, the readhesion control approach of the electric rolling stock by this invention is 
explained to a detail using the example of a graphic display. Drawing 1 is the explanatory view of the change situation of the 
tangential force between the torque or the torque command value change corresponding to the current command value 
[ according / drawing 3 / to the example of drawing 1 ] according [ the block diagram and drawing 2 which show the example of 
this invention according to claim 1 ] to the explanatory view of the example of this invention according to claim 1 of operation, 
and a wheel and a rail. In addition, only the case of racing is explained below. In a skid, since it does not change fundamentally in 
addition to this only by becoming the case where change of an axial rate and axial acceleration is racing, and reverse, it omits. In 
drawing 1 -3, the train operation dispatching a from the master controller which is not illustrated is inputted into the main motor 
current command system (or a torque command system: make it represent with a current command system below) b. The 
current command value (or a torque command value: make it represent with a current command value below) corresponding to 
the setting-out engine performance of a car is generated in the current command value generating section 1 1 corresponding to 
the setting-out engine performance of a car, and it outputs to the current command value desired value setting-out section 8. In 
connection with this, current command value deltalpa smaller than the current command value corresponding to the setting-out 
engine performance of a car (or torque command value), i.e., the current command value corresponding to the estimate of 
tangential force, is set up in the current command value desired value setting-out section 7 (deltalpa setting-out section). 
[0012] The axial rate pulse c from the rate sensor attached in the driving axle or main motor shaft which is not illustrated on the 
other hand is inputted into the axial rate operation part 18, an axial rate calculates, the calculated axial rate is inputted into the 
axial acceleration operation part 19, and axial acceleration calculates it. Subsequently to racing / skid detection section 1, axial 
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acceleration is inputted. The adhesion coefficient between a wheel and a rail like [ at the time of rail desiccation ] in being 
sufficiently large Since racing / skid detection signal which is the output of racing / skid detection section 1 since axial 
acceleration does not reach the threshold of racing / skid detection is not outputted and a current command value reduction 
signal is not generated at the current command value reduction command generating section 3 In the current command value 
generating section 4, ordering the main motor current control section 2 the current command value corresponding to the setting- 
out engine performance of the car set up in the current command value desired value setting- out section 8 is being continued 
(condition before the time of day to of drawing 2 ). 

[0013] Subsequently, if an adhesion coefficient becomes small by a rainfall etc. and the tangential force between a wheel and a 
rail becomes smaller than the torque generated in the main motor (time of day to of drawing 2 ), racing will occur, a driving axle 
will be accelerated and axial acceleration will come (time of day t1 of drawing 2 ) to exceed a threshold. At this event, racing / 
skid detecting element 1 of drawing 1 detects racing, and racing / skid detection signal is outputted. In the current command 
value reduction command generating section 3, if racing / skid detection signal is inputted, since a current command value 
reduction signal will be generated, in the current command value generating section 4, a current command value is decreased at 
a certain reduction rate. The racing rate of a racing shaft begins to decrease by this. Therefore, axial acceleration also 
decreases, the **** acceleration zero point is passed soon, and it becomes minus shaft acceleration. So, in the axial 
acceleration zero detecting element 5 into which the axial acceleration from the axial acceleration operation part 19 is inputted, 
when the axial acceleration inputted the condition [ racing / skid detection signal having been outputted ] is investigated and 
axial acceleration serves as zero (time of day t1 1 of drawing 2 ), an axial acceleration zero detecting signal is outputted to the 
tangential-force presumption section (A) 6. 

[0014] In the tangential-force presumption section (A) 6, it considers that the current command value inputted from the main 
motor current command system at the time of receiving an axial acceleration zero detecting signal is the estimate of the 
tangential force at that time, and this is outputted as a current command value Ipa1 corresponding to the first estimate of 
tangential force. And in order to make a racing shaft re-stick certainly, Ipa1 -deltalpa which subtracted the above-mentioned 
deltalpa set up in deltalpa setting-out section 7 is set up in the current command value desired value setting-out section 8 as 
desired value of current command value reduction. As a small value, this deltalpa avoids that the amount of reduction of a 
current command value becomes large in vain as much as possible by within the limits to which a racing shaft can be made to 
re-adhere certainly. 

[0015] In the current command value generating section 4, if a current command value reaches this desired value Ipa1 -deltalpa 
(time of day t2 of drawing 2 ). maintaining a current command value to this desired value Ipa1 -deltalpa is continued. A racing 
shaft re-sticks by this. At this time, axial acceleration passes zero again from a minus side, and changes to a plus side at it. So, 
in the re-adhesion detecting element 9, when the axial acceleration from the axial acceleration operation part 19 is inputted and 
axial acceleration passes zero from a minus side (time of day t3 of drawing 2 ), a re-adhesion detection signal is outputted to the 
current command value desired value setting-out section 8 a condition [ racing / skid detection signal and the axial acceleration 
zero detecting signal having been outputted ]. If this re-adhesion detection signal is received in the current command value 
desired value setting-out section 8, since the current command value Ipa1 corresponding to the estimate of the tangential force 
which the tangential-force presumption section (A) 6 outputted previously will be set up as desired value In the current 
command value generating section 4, a current command value is increased toward the current command value Ipa1 
corresponding to the first estimate at the big buildup rate as much as possible within the limits which do not induce pitching 
motion of the control turbulence of a main motor current control system, or a truck. 

[0016] and event (time of day t31 of drawing 2 ) of a current command value reaching the above Ipa1 a current command value 
upper-limit attainment signal — time amount To — counting — while outputting to the section 10, a current command value is 
maintained to Ipa1. and — if fixed period To progress is carried out (time of day t4 of drawing 2 ) — time amount To — counting 

the section 10 outputs a time amount To progress signal to the current command value desired value setting-out section 8. 
By this, since the current command value desired value setting-out section 8 sets up the current command value corresponding 
to the setting-out engine performance of the car at that time, in the current command value generating section 4, toward this 
desired value, it increases a current command value at a buildup rate which does not injure a degree of comfort, and ends 
control. The die length of the above-mentioned period To is the constant value which can be set to arbitration. If To is 
lengthened not much, an adhesion coefficient will change between them, and by having ordered it above Ipa1, deviation is 
produced between actual values. Moreover, what is necessary is just to set up in consideration of these points, since loss of the 
tangential force by which racing and re-adhesion are repeated frequently and the effect (effect of deltalpa) by reduction of the 
current command value for making it re-adhere is used for acceleration of electric rolling stock by becoming large will increase if 
it shortens too much not much. 

[0017] Event of axial acceleration becoming zero to the beginning, when it was good, and racing detectability ability can detect 
racing while the racing rate was small as shown in drawing 3 (time of day t1 1 of drawing 2 ) The current command value Ipa1 is a 
value very near the tangential force corresponding to an adhesion coefficient. Therefore, however it will order it torque only with 
small delta Ipa, after re-adhesion will order it Ipa1 which is a value very near the tangential force corresponding to an adhesion 
coefficient and an adhesion coefficient may change slightly in process of [ Ipa /1 ] re-adhesion by performing the above control, 
since it is maintainable to the tangential force near the adhesion coefficient at that time, a deployment of adhesion can be aimed 
at. 

[0018] Drawing 4 is the explanatory view of the change situation of the tangential force between the torque or the torque 
command value change corresponding to the current command value [ according / drawing 6 / to the example of drawing 4 ] 
according [ the block diagram and drawing 5 which show the example of this invention according to claim 2 ] to drawing of the 
example of claim 2 of this invention of operation, and a wheel and a rail. The place where the example of drawing 4 differs from 
the example of claim 1 of drawing 1 A current command value lower limit attainment signal is added from the current command 
value generating section 4 of a main motor current command system. Moreover, average shaft acceleration alphaavm which are 
the average shaft acceleration operation part 12, the axial acceleration minimum value detecting element 13, the tangential-force 
presumption sections (B) 14, and those outputs. It is that the signal of minimum shaft acceleration alphamin and the current 
command value (or torque command value) Ipa2 corresponding to the second estimate of tangential force is added. 
[0019] While it is ordered the current command value corresponding to the setting-out engine performance of a car and electric 
rolling stock is running as well as the case of drawing 1 in drawing 4 , an adhesion coefficient falls suddenly and racing starts 
(time of day to of drawing 5 ). If it becomes after that more than the threshold of racing detection of axial acceleration and racing 
is detected (time of day t1 of drawing 5 ), will output racing / skid detection signal by racing / skid detecting element 1 at this 
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event, and by the main motor current command system, if racing / skid detection signal is inputted When a current command 
value is decreased at a certain reduction rate, the axial acceleration inputted by the axial acceleration zero detecting element 5 
the condition [ racing / skid detection signal having been outputted ] is investigated and axial acceleration serves as zero (time 
of day t1 1 of drawing 5 ) An axial acceleration zero detecting signal is outputted to the tangential-force presumption section (A) 
6. 

[0020] In the tangential-force presumption section (A) 6, it considers that the current command value inputted from the main 
motor current command system at the time of receiving an axial acceleration zero detecting signal is the estimate of the 
tangential force at that time, and this is outputted as a current command value Ipa1 corresponding to the estimate of tangential 
force. And in order to make a racing shaft re-stick certainly, Ipa1-deltalpa which subtracted deltalpa set up in deltalpa setting- 
out section 7 is outputted to a main motor current command system as desired value of current command value reduction. As a 
small value, this deltalpa avoids that the amount of reduction of a current command value becomes large in vain as much as 
possible by within the limits to which a racing shaft can be made to re-adhere certainly. By the main motor current command 
system, a current command value is reduced until a current command value reaches this desired value Ipa1 -deltalpa. The control 
by the above place is the same as drawing 1 . 

[0021] In drawing 4 , when a current command value decreases even to Ipa1 -deltalpa (time of day t2 of drawing 5 ), in the 
current command value generating section 4, a current command value lower limit attainment signal is outputted to the average 
shaft acceleration operation part 12. And a current command value is maintained by Ipa1 ^deltalpa. In the average shaft 
acceleration operation part 12, average shaft acceleration signal alphaavm which is the average is calculated based on the axial 
acceleration inputted during a fixed period it can be determined to arbitration that receives a current command value lower limit 
attainment signal (period from the time of day t2 of drawing 5 to t21). although axial acceleration passes zero again from a minus 
side and changes to a plus side, when it is continued by maintaining that aftercurrent command value Ipa1 -deltalpa and a racing 
shaft re-sticks — this event (time-of-day t3t of drawing 5 ) up to — in between, minimum shaft acceleration alphamin is 
detected in the axial acceleration minimum value detecting element 13 (in the time of day t22 of drawing 5 , axial acceleration 
becomes min) . And it is the current command value Ipa2 on the tangential-force presumption section (B) 14 from average shaft 
acceleration alphaavm and minimum shaft acceleration alphamin, and corresponding to the second estimate of tangential force (1) 
It calculates by the formula. 
[0022] . 

Ipa2=Ipa1+[(alpha min/alpha avm) -1] and deltalpa .. (1) 

[0023] If sliding velocity decreases in the process in which order it Ipa1 -deltalpa and the racing shaft is going to re-adhesion as 
shown in drawing 6 , the tangential force between a wheel and a rail will increase. And when axial acceleration is set to minimum 
value alphamin (time of day t22 of drawing 5 ) alphamin has axial acceleration equivalent to the difference of the tangential force 
corresponding to the adhesion coefficient between the wheel and rail at that time, and the tangential force corresponding to 
current command value Ipa1 -deltalpa. Therefore, Ipa2 calculated from (1) type is a current command value corresponding to the 
adhesion coefficient at that time. Here, when presuming the adhesion coefficient of a racing shaft according to (2) types using 
axial acceleration like the conventional technique, if the wheel diameter of a driving wheel becomes small by re-profiling of a 
wheel etc. as shown also in (3) types, the error of estimate will occur. In addition, for the driving wheel periphery upper coating 
tension in which a main motor generates Ft by (2) and (3) formulas, the inertial mass of the driving axle and drive system which 
saw Mj on the driving wheel periphery, and J, the moment of inertia of the circumference of a driving axle and r are [ driving axle 
acceleration and Fm of the radius of a driving wheel and alpha ] tangential force. 
[0024] 

Fm = Ft - Mj-alpha .... (2) 
IVy = J/( r -r) .... (3) 

[0025] On the other hand, when the current command value corresponding to an adhesion coefficient is calculated by (1 ) type 
(alpha min/alpha avm) Since the effect which changes an inertia! mass by calculating is removed, even if the diameter of a driving 
wheel becomes small, an adhesion coefficient can be presumed with a sufficient precision., In drawing 4 , the current command 
value Ipa2 corresponding to the second estimate of the tangential force presumed in the tangential-force presumption section 
(B) 14 is again outputted to the current command value desired value setting-out section 8. Moreover, if a re-adhesion detecting 
signal is outputted by the re-adhesion detecting element 9 after that (time of day t3 of drawing 5 ), since the current command 
value Ipa2 corresponding to the second estimate of tangential force will be set up in the current command value desired value 
setting-out section 8, in the current command value generating section 4, a current command value is increased toward Ipa2. and 
the event (time of day t22 of drawing 5 ) of a current command value reaching the above Ipa2 — a current command value upper 
limit attainment signal — time amount To — counting, since it is outputted to the section 10 If only a fixed period To continues 
ordering it Ipa2 and To passes in him [ field / of drawing 1 ] (time of day t4 of drawing 5 ), a current command value will be 
increased toward the current command value corresponding to the setting-out engine performance of the car at that time, and 
control will be ended. 

[0026] As shown in drawing 6 , racing detection sensitivity is low, a racing rate becomes large, and racing detection is carried out 
(after it follows and tangential force declines considerably). Since the tangential force corresponding to the adhesion coefficient 
in front of re-adhesion can be presumed with a sufficient precision by (2) types even when torque low loss in quantity becomes 
large rather than the case where it is shown in drawing 3 It will be mostly ordered the current command value corresponding to 
the adhesion coefficient at that time at the time of re-adhesion, and the readhesion control approach which can use adhesion 
effectively can be offered at it. 

[0027] Drawing 7 is the explanatory view of the change situation of the tangential force between the torque or the torque 
command value change corresponding to the current command value [ according / drawing 9 / to the example of drawing 7 ] 
according [ the block diagram and drawing 8 which show the example of this invention according to claim 3 ] to the explanatory 
view of the example of this invention according to claim 3 of operation, and a wheel and a rail. The pPace where the example of 
drawing 7 according to claim 3 differs from the example of claim 2 of drawing 4 racing - a skid — a detecting element — ( — D - 
-) — 16 — tangential force — presumption — the section — ( — E — ) — 15 — tangential force — presumption — the section 
— ( — F — ) — 17 — and Re-racing / skid detection signal which are these outputs, It is that the current command value (or 
torque command value) Ipa3 corresponding to the third estimate of tangential force, the current command value (or torque 
command value) Ipa4 corresponding to the fourth estimate of tangential force, and current command value Ipa3d at the time of 
axial acceleration zero detection are added. 

[0028] In drawing 7 , the re-adhesion detection signal from the re-adhesion detecting element 9 will be set in the current 
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command value generating section 4 during the aforementioned period To from this event (time of day t3 of drawing 8 ), if it 
receives in a main motor current command system. Either of the current command values Ipa2 corresponding to the estimate of 
the second tangential force presumed in the current command value Ipa1. corresponding to this estimate of the first tangential 
force when it presumed in the example according to claim 1, and the example according to claim 2 continues, and it is ordered. 
And it is made to increase by the rate of increase which consists of an event (time of day t4 of drawing 8 ) of carrying out period 
To progress deltalp by making into desired value the current command value corresponding to the setting-out engine 
performance of a car in which a current command value can be acquired from the car rate at that time, this — the time — 
sometimes — **** — a driving axle — acceleration — alpha — (— t — ) — a current — a command — a value — or — a main 
motor — a current — observed value — Ip — ( — t — ) — racing - a skid — detection — the section — ( — D — ) — 16 — and 
— tangential force — presumption — the section — ( — E — ) — 15 — setting — memorizing: — having . Even if a current 
command value increases and the generating torque of a main motor increases, when a driving axle is in an adhesion condition, 
sliding velocity hardly changes but axial acceleration changes in accordance with the acceleration of a car. 

[0029] That is, it changes with a value almost equal to average shaft acceleration alphaav between the time of day t3 of drawing 
8 - t4. Then, if it shifts to a racing condition from an adhesion condition according to buildup of torque, buildup of the axial 
acceleration corresponding to rate-ofHncrease deltalp of a current command value will come to be continuously observed for 
every control period. Then, in racing / skid detection section (D) 16 of drawing 7 , when buildup of this axial acceleration comes 
to be observed continuously (time of day t41 of drawing 8 ). re-racing is detected, and re-racing / skid detection signal is 
outputted. Thus, if buildup of axial acceleration detects racing in the buildup process of a current command value, racing is 
detectable to the inside of a minute racing rate. 

[0030] Next, if this re-racing / skid detection signal is outputted, in the tangential-force presumption section (E) 15, from this 
event, would go back in the past and storage value [ of axial acceleration ] alpha (t) will be investigated one by one. The current 
command value at the time of generating the increment in the axial acceleration corresponding to above rate-of-increase deltalp 
or the storage value Ip of the observed value of a main motor current (t) is outputted to the beginning as a current command 
value Ipa3 corresponding to the third estimate of the tangential force at the time of racing generating. In addition, when re-racing 
is not detected even if it increased the current command value by the above-mentioned approach, but the current command 
value corresponding to the setting-out engine performance of a car is reached, readhesion control is ended at the event. 
[0031] If the current command value Ipa3 corresponding to the third estimate of tangential force is outputted, since Ipa3-deltalpa 
which subtracted only set point delta Ipa of deltalpa setting-out section 6 from Ipa3 will be set up in the current command value 
desired value setting-out section 8, in the current command value generating section 4, a current command value is reduced by 
making Ipa3~deltalpa into desired value. And current command value Ipa3d at the time of receiving the axial acceleration zero 
detecting signal from the axial acceleration zero detecting element 5 in the tangential-force presumption section (F) 17 (time of 
day t51 of drawing 8 ) is outputted. If Ipa3d is outputted, since the desired value of current reduction will be corrected to Ipa3 d- 
delta Ipa which subtracted only set point delta Ipa of deltalpa setting-out section in the current command value desired value 
setting-out section 8, in the current command value generating section 4, reducing a current command value even to above- 
mentioned correction desired value Ipa3 d-delta Ipa is continued. And when a current command value decreases to Ipa3 d-delta 
Ipa (time of day t61 of drawing 8 ), in the current command value generating section 4, a current command value lower limit 
attainment signal is outputted to the average shaft acceleration operation part 12 as well as an example according to claim 2. 
And a current command value is maintained by Ipa3 d-delta Ipa. 

[0032] During a fixed period it can be determined to arbitration in the average shaft acceleration operation part 12 that receives 
a current command value lower limit attainment signal (period from the time of day t6 of drawing 8 to t61) Average shaft 
acceleration signal alphaavml which is the average is calculated based on the inputted axial acceleration, although axial 
acceleration passes zero again from a minus side and changes to a plus side, when it is continued by maintaining that 
aftercurrent command value Ipa3 d-delta Ipa and a racing shaft re-sticks — this event (time of day t7 of drawing 8 ) up to — in 
between, minimum shaft acceleration alphaminl is detected in the axial acceleration minimum value detecting element 13 (in the 
time of day t62 of drawing 8 , axial acceleration becomes min). and — an average — a shaft — acceleration — alpha — avm — 
one — min — a shaft — acceleration — alpha — min — one — from — tangential force — presumption — the section — ( — F 

) 17 setting — tangential force — the — four — estimate — having corresponded — a current — a command — a 
value — Ipa — four — (4) types — calculating — a main motor current command system — receiving — outputting . 
[0033] 

Ipa4=Ipa3d+[(alphamin1/alphaavm1) -1] - (deltalpa) 

.... (4) 

[0034] If a re-racing shaft re-sticks and axial acceleration passes zero again from a minus side, a re-adhesion detection signal 
will be outputted by the re-adhesion detecting element 9 (time of day t7 of drawing 8 ). At this event, in the current command 
value desired value setting-out section 8, since the current command value of the smaller one of the current command values 
Ipa4 corresponding to the current command value Ipa3 corresponding to the third estimate of tangential force and the fourth 
estimate of tangential force is set up as desired value, in the current command value generating section 4, a current command 
value is increased toward this desired value, and event (time of day t71 of drawing 8 ) of a current command value reaching the 
above-mentioned current command value of the smaller one from — only a fixed period To continues ordering it the current 
command value of the smaller one. It is made to increase by the rate of increase it will become Ip like the event of being the time 
of day t4 of drawing 8 delta [ rate of increase ] by making into desired value the current command value corresponding to the 
setting-out engine performance of a car in which a current command value can be acquired from the car rate at that time if To 
passes. If racing / skid detection section D16 of drawing 7 does not detect re-racing even if it increases a current to the current 
command value corresponding to the setting-out engine performance of a car, readhesion control is ended there. If re-racing is 
detected, the actuation after the time of day t4 of drawing 8 will be repeated. 

[0035] If it is ordered only Ipa3, choosing the current command value of the smaller one of the current command values Ipa4 
corresponding to the current command value Ipa3 corresponding to the third estimate of tangential force, and the fourth estimate 
of tangential force as desired value as mentioned above When the current command value corresponding to the actual tangential 
force at the time of re-racing detection is smaller than the current command value Ipa3 which was ordering it only the period To 
before it increases a current command value, (Since it is not set to three or less Ipa even if it calculates the current command 
value corresponding to the estimate of the tangential force at the time of re-racing initiation at the time of re-racing detection), 
Since it may become the situation which racing expands gradually, it is for preventing this. By ordering it the smaller one of Ipa3 
and Ipa4 as mentioned above, without expanding racing also to the condition of generally at the time of the rainfall that an 
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adhesion coefficient falls with lifting of a train rate etc. being observed, gradually, it can always be ordered the current command 
value corresponding to a presumed adhesion coefficient, and a car can be accelerated. 

[0036] Although the change situation of the tangential force between a wheel and a rail is indicated to be the torque at the time 
of controlling a current command value by the example according to claim 3 to drawing 9 , or a torque command value change 
(for a thick continuous tine to show) Since buildup of the axial acceleration corresponding to the amount of buildups of a current 
command value detects re-racing in the buildup process of a current command value as stated also in advance, racing can be 
detected to the inside of a minute racing rate, therefore a deployment of adhesion is attained more. 
[0037] It is as follows when the readhesion control approach of the above this invention is summarized. 

(1) In the example according to claim 1, while ordering it the current command value corresponding to the setting-out engine 
performance of a car, when racing / skid detection sensitivity can detect racing and a skid to the inside of a high and small 
racing rate by the case where racing and a skid are detected It is considered that a current command value in case driving axle 
acceleration becomes zero, reducing a current command value is the estimate Ipa1 of the tangential force at the time of racing / 
skid detection. Reduce a current command value to Ipa1~deltalpa, it is made to go to re-adhesion, and control which increases a 
current command value by the rate of increase which has turned Ipa1 to a certain current command value corresponding to 
[ continue carrying out a fixed period command and ] the setting-out engine performance of the car at that time after fixed 
period progress promptly after re-adhesion is performed. 

[0038] (2) In the example according to claim 2, while ordering it the current command value corresponding to the setting-out 
engine performance of a car, when racing / skid detection sensitivity detects racing and a skid to the inside of a low and large 
racing rate by the case where racing and a skid are detected It is considered that a current command value in case driving axle 
acceleration becomes zero, reducing a current command value is the estimate Ipa1 of the tangential force at the time of racing / 
skid detection. Reduce a current command value to Ipa1-deltalpa, make it go to re-adhesion, and ordering it the current 
command value Ipa2 corresponding to the estimate of the tangential force in front of re-adhesion, i.e., the tangential force 
corresponding to an adhesion coefficient, is continued between a certain 1 commuter's tickets. Control which increases a current 
command value by the rate of increase turned to the current command value corresponding to the setting-out engine 
performance of the car at that time is performed after fixed period progress. 

[0039] (3) case where racing and a skid are detected in the process which is increasing the current command value in the 
example according to claim 3 on the other hand by the rate of increase turned to the current command value corresponding to 
the setting-out engine performance at that time (namely, when re-racing and a skid are detected) The current command value at 
the event of the beginning to which the axial acceleration of a driving axle continues increasing [ come ] by the rate of increase 
corresponding to the rate of increase of a current command value It is regarded as the current command value Ipa3 
corresponding to the estimate of the tangential force at the time of re-racing / skid initiation. When a current command value is 
reduced as desired value and axial acceleration becomes zero on the way about Ipa3-deltalpa in it, the desired value of current 
command value reduction is corrected to Ipa3 d-delta Ipa using current command value Ipa3d at that time. Reduce a current 
command value to Ipa3 d-delta Ipa, and it is made to make it re-stick. Ordering it the current command value Ipa4 corresponding 
to the tangential force in front of re-adhesion (namely, tangential force corresponding to an adhesion coefficient) and the current 
command value of the smaller one of the above Ipa3 is continued between a certain 1 commuter's tickets after re-adhesion. 
Control which increases a current command value by the rate of increase turned to the current command value corresponding to 
the setting-out engine performance of the car at that time is performed after fixed period progress. 

[0040] Although the current command value at that time was used, you may make it use the observed value of the current at 
that time for this in the above example as Ipa1~Ipa4 it is considered that are a current command value corresponding to the 
estimate of the tangential force at the time of racing / skid detection. Moreover, when a driving axle rate can be presumed from 
the electrical potential difference and current of a main motor, you may make it use the axial acceleration calculated based on 
this presumed shaft rate like the inverter car using the induction motor as a main motor, although the axial acceleration 
calculated and called for based on the observed value of an axial rate as axial acceleration of a driving axle was used in the 
above example. h 
[0041] 

[Effect of the Invention] As explained above, according to this invention, the adhesion coefficient at the time of racing / skid 
generating is presumed substantially. Since the amount of current (or torque) reduction for making it re-adhere using this 
estimate is controlled as much as possible and he is trying to generate the current (or torque) corresponding to a presumed 
adhesion coefficient promptly at the time of re-adhesion Without readjusting a control parameter, even when an adhesion 
coefficient changes broadly, the tangential force between a wheel and a rail can be maintained to the value near the adhesion 
coefficient at that time, and the possible readhesion control approach of a deployment of adhesion can be offered. 
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jPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the example of this invention according to claim 1 . 

[Drawing 2] It is the explanatory view of the example of this invention according to claim 1 of operation. 

[ Drawing 3] It is the explanatory view of the change situation of the tangential force between the torque or the torque command 
value change corresponding to the current command value by the example of this invention according to claim 1 , and a wheel and 
a rail. 

[Drawing 4] It is the block diagram of the example of this invention according to claim 2. 

[Drawing 5] It is the explanatory view of the example of this invention according to claim 2 of operation. 

[Drawing 6] It is the explanatory view of the change situation of the tangential force between the torque or the torque command 
value change corresponding to the current command value by the example of this invention according to claim 2, and a wheel and 
a rail. 

[Drawing 7] It is the block diagram of the example of this invention according to claim 3. 
[Drawing 8] It is drawing explaining actuation of the example of this invention according to claim 3. 

[Drawing 9] It is the explanatory view of the change situation of the tangential force between the torque or the torque command 
value change corresponding to the current command value by the example of this invention according to claim 3, and a wheel and 
a rail. 

[Drawing 10] It is drawing showing the example of the tangential-force property between the wheel and rail to sliding velocity. 
[Description of Notations] 

1 Racing / Skid Detection Section 

2 Main Motor Current Control Section 

3 Current Command Value Reduction Command Generating Section 

4 Current Command Value Generating Section 

5 Axial Acceleration Zero Detecting Element 

6 Tangential-Force Presumption Section (A) 

7 Deltalpa Setting-Out Section 

8 Current Command Value Desired Value Setting-Out Section 

9 Re-Adhesion Detecting Element 

10 Time Amount To — Counting — Section 

1 1 Current Command Value Generating Section corresponding to Setting-Out Engine Performance of Car 

12 Average Shaft Acceleration Operation Part 

13 Axial Acceleration Minimum Value Detecting Element 

1 4 Tangential-Force Presumption Section (B) 

15 Tangential-Force Presumption Section (E) 

16 Racing / Skid Detection Section (D) 

1 7 Tangential-Force Presumption Section (F) 

18 Axial Rate Operation Part 

1 9 Axial Acceleration Operation Part 
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ufc«SEiS^i[ ipaii HtffiT o n-scffi i o ictjv^ 

rtt#K:i£ft3'<5l*BTo*trtW-54-e««»*«» 

^gp 4 1 v * xmm l l » mmn Tommm* 

fell h^ttfrfD «M£tK:£» 5 

2 ] ffi|BIbtt<Bg£&££ • »jfe«l*P» 1 1- 40 

■CttttJL, mrlE««ffi^«l (£fcl4 W^fg^H) I P 
*>5VM4±*»«*»©1l(HB«»J|tSrS!i»*tfl)tSl5 

«»fHI (*fc!4h^»^ffl[) I p a 1 ijLftU 



#M¥l 0-215505 
2 

14 K/W^ffi-^tt) I p a 1 i? 4>fc^«SlE*8^i 5 I p 

a £6 I p aRj&Smci-cKJfcu ^0>€*rWTEi5t 

(*fc!4 HA'^ft^iD I pa 1 — 5 I p a £ 

nmns^VL a n 8 smturci 

*LT^t, lElpal-j I p a fcfttttttttf (4 

5-£©fflM*ti3»t5l«rEffite*liO(*Alia«©spiefl[ 
a a v mfr¥$tt;!ltil£ftg» 1 2 X'®M U IMGltC 
Jg^HI (*fct4 YMltftW I P a 1 - 6 I p a fcjf 

fcftUnttdft/JMMfttfl A 1 3 T'^W U flWE a m i n t 
priEHatfg^ffi I pa liilffii I paii>M pa 1 
+ [ (amin/aavm) — 1) • 5 i paCiot 

A^fc^tt) I p a 2 *8i|gWjHij£» (B) 1 4K1J3H 

^wciect "\m7iE<nm£\f7 7 *wt>> 

ftlcmLfciSM (*fctth/w^»^«[) Ip 
a 2£B$ffiToH-fcg|5 1 0 (wfc^TffiSt-^* 5 S^Ffl 
T o £ w-scl- 5 4 T? WWB ^fflt3848B 4 -Cff M U Tlg^ 
U fflE^IBjTofiiaa*»b, *H©KStttB»c*M£: L 

fc««Jt^ii*isiJ 1 1 n\m nm&t Lxmm$& 
4 xmm^m (ztat v^tm^m srfttt 

3 ] ^f5»)«l©gte^gte • 1 

^tt (*fc(4h/u^Jg^I) [pal, *fcl4ll*rS2 
m h/W^^ffi) I p a 2 SrBfrflT oH-^gR 1 

o fc:|av*T«nEffifffcfitt> 5 o inm-tztx 

clMIip (t) 2:MIBIbMoMAiiUta (t) 
^7jl6^g|5 (E) 1 5K:*sv*-cettl,-C*5#, 2S*i- jf 
^ttttiA (D) 1 6(=«^-cDiriBffttjMrMo«UiD3IKit 

*m*Lfcl*Ad?&aoT«Bll**«» (E) 15 



(3) 

3 

fc5VMii«»a«^WmlKWJffl«fEtifi I P ( t ) 

it h/i-t^m i p a 3 h, Mv&mmtKDMzvm 

a3^y I p aR£gB7T'R£LfciSffi6 I p a T0 
Zmtim^ (£fc(4 h/l^^fjt) I pa 3-5 I p 

» I p-HSigcU #*i$ff^^n{c:^2,i^^tt^niii 
(fc^^li Y^tm^m 5rIpa3diLTIpa3 

d-5 I pa(cll»fc (fc^wih/t^) femnsmmz 

^) {SjlScD g^ft Ipa3d-6lpa KmJlEitSlj 
^<gtt©tt*Pjig©Jp*5tt aavml^SIU WAPii 20 

« h/w^) \&m<vnmmi P a3d-6i P a zmmt 
xm^ $ k tt s miE^tett o mums, ^m-r & t> 

h-rJI-XtDmr-ZtDmMW&MXOam i n 1 t/fo 
fcri:*ttWLfcl$j6fc*5Vvt\ SuEam i n 1 tmiB 
Ipa3diM5IpaH^Ipa3d + ( (am 
inl/javml) -1) • 5 I p a |:J;ot8i^l 

^ffi) I P a 4 SrS8»^«3£S|J (F) 1 7|C*JVN"CSI» 

tecx (fesv^iivt^oa-a-iiyy^ftij^e)^^ 

tfc*«*|^tt (Sfcii h I pa3i 

tth/^flHMC I p a 4<0 5^©'J>£v*#<z>JS£flSfc: 
«lSUfc«tJB** (jfefcfih^fiHHit) 

ft § tM^sis 8 -cr^ l x mmm^feib 5 s t 
o £BfWT otHkl 1 o-etfSrta*-cttttLTifr£ 

[0 0 0 1] 
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[0 0 0 2] 

[&*©£*] tt^»li*fSf • \s*-A>!Bl<Dmtofi (ft* 

*.fcv^ h^ftiWiai-e^u-cv^wfrHt, ate- 
tmT-rz><Dx-£iri£ti-'<<9&m>t£±-rz : £m- m 

[0 0 0 3] L*>U H,HT-*i-*< s U—A-ffiflSBItl 

fiTLTLS5©f, ifiitirate • i*jfc«:ftttiU £« 
9 5i£K«J Loo, ±mSft^«% 

[0 0 0 4] 

*stiT> ±a»aoiHiteffl^ii: (mfcmm mm 

^te • -?t*^^l±i+5 1 1 tt, ate • »jfel»Wl*oi 

[0 0 0 5] *fcgiJO*ftt l-c, ate^4B#(Ctbtft*P 
75^ lb cojftT^**^-r 5 r 1 1 J: o T^«^ic^tl^ 

[0 0 0 6] 



5 

H?Xttft^©x, tt3|HWfc*ifoj: 5fc»fcLfc*fr-e 
tlEL<ai6L"ClW|p-C#5fiHitt4<, «0£©&A 

^■5©X\ < ftofc*J-a-K»$tJi± 

[0 0 0 7] #^#±5$ Lfc^lCg^T|iJ|g$tlfc t> 

*SW(lffl!i s ^r«*«5*off*!;*{|Pj»*»*litti-5 r 
tin*) 5. 
[0 0 0 8] 

.KLTaitMH*?f*s#Ki<!ia»t>**iifi-e, ^fettotti 

iBot -if n ft o fc B#£-f 4 *> £&«itf> Sis JSS # 
«'> (C*5-f 5 B#£ ft ft 5 mSfttg^lI ( fe 5 1/ Mi h >\> 7 

ftt , ;©S-©8I*I£ 

❖ffi (*>5Wih**}M1t) I P a 1 ±9flbJ<6 I 
p a £ttT05 I p a 1 — 5 I p a £ X <D 
fittfll^i (fc3</M4f>^7$g#ffi) £{g«U Hifftfg 
(fcSVMih^JB^It) *tl Pa 1-5 I p at' 
MLtz&ltZCDl pa 1-6 I p a Srffi^LttltT, tt 

*pii^ s * «*> e> 7 c x m^nm^ 

te-fy^mfrb-i-JI-mUzifc CX) mm Lfcl»jiS*> 

(fcSVMih/i^t'HHS) I p a lSrig^Ltttt, 

it * $ * 5 * S £ M x. 5 w 1 1 i«t o X ft $ ft 2> = 
[0 0 0 9] 2) §g#Jg 2^*3^X14, *|Si<OiS^ttH6 



(4) #M¥ 1 0- 2 1 5 5 0 5 

6 

7fg^ft) Sr(S«UXS(EttSrf|;«iJt{rfi*»t>*5i8S 

aue*s* n ic ft o fci*jsic*sit § sgfttg^te (fc s^ii 

t*rj6Lfc««Jfi^ffi (*>4l/M4 h/W7fg£fif) I P a 
1 t Eft U w K) I p a 1 <fc 19 S I p a fc'tfT® 

5 1 p a 1-51 p a *-C±*ftttl©««Elfi*|t (*>5 
i/Mih^Jg#fit) *ffi«U *»fcfg^ffi (fcavMih 

■Mlaftm an p a 1 - 6 I p a KitLfc&lirO I 
10 p a 1 — 6 I p a £*g^Lg£tf\ I p a 1 - 5 I p a (C 

loav m£#*. I p a 1 - 5 I p a £ffi£4 1 

(w*5 rt 5 ^teWdttMl? (Oft/Wit am inW>5), I 
pa 1+ ( (amin/aavm) -1) •SlpafC 

J;oX**fc^I«^fg^fit (*>5VMih/u^»^tt) 

❖id 1 p a 2 1 aft l (n - <nmmt>mmi>m . m 

JPlig^ -7 -< -t- ^{BJ^ P> 7*7 ^ ffijldfe c X (it jfeoft-g- 

e>tt«t3tft5 5»i , (iTo<oiuj; 
K£^x#ftitmmt)(D%*m\zttfcLtcmmfB<$r8. 

(fe5V>J4h^7it^it) I pa 2**g-frL«rt, 

itXiS7c$***)fe^{ixL5 i 5 1- Ltz tro-cfcS. 

[0010] 3) 3 c*iVNTtt, %-<D&mm 
fe%mz£^xmfeLitmmt)<DmfeMiz*ij&Littg,m 

(fe5^J±h/U7}§-^ffi) I p a l*>5^tt*Z 
JEELfc«aE^ffi (fcSVMib/U^it^-M) I P a 2 

tt*Dji^Wxf-j-^^p,7-7^jtcfii:x 
o»^(47°7 7,ftij^e 5 -7^-.h7.|i!j(c:«GCX) n^ltz 

m&frbmtfeit) 0 zmm © ©Baffin L«»tfc«, 

mmfez&WLxioZ, z<onm%^m ih^^th^ 
40 ?n$\m m^mmxmm^m (hz^tv^tn* 
ft) ■ <r)mi®m^ttfcLtzm\wxmm&(»mm-m> 

tzm&l 9MoX*|n^ttJDiiffi©*Wll*s*ft*ofct * 

«ttissro«isijfi 1 p(t) Sr^^roit^ffi^^Lfcm 

St^fi (*>5VM4 h^^tg^-ffi) I P a 3 t L (fB = 

«lft*©if^i[t»JSUfc««E*fi«ft-ffi (fc*lM4 hyU7 
50 ^g^fi) I p a 3 J: 6 I p a fc*ltTlHl2> I p a 



7 

IE) S-Ipa3diLTIpa3d-6Ipa {ZWM 
tHtHL (b&^tthA>tfBitffl (DmWMl pa 3d- 

6 1 P a fcmLtcm&nfrMicfeftozmmwzisrtz, 

¥^JttiPjiSa a vm 1 ^©$ I p a 3 d — 6 

I p a ^^^('JSi-tS^lsttCilSiDiiSoft/Hfiam 
initio, Ipa3d+((aminl/aavm 
1) -1] • 5 I p afcJ;oT**fcflEjE«*»<ftH 

*»E»-frfl (fcSVMi hA^Jg^ffi) I p a 4 t L (H 
pa3ilpa 4W3 *>©*£ VMi 5 ©tttfiEffi'rHa (fe 

[0011] 

H 1 Ji#»9!©fl|*3l l (c|S«cCDHJ£fiJ*^1-^ 

oy^a, is 2 i \zmm<DnmM<om 
immm, m 3 im 1 omtnic ± s«a»ftNKK:#i& 

-toteS^t-fi^^ P>fcvvD'dl&-f 5„ 0 1 ~ 3 ic 
*SV * T , 0* L ft V OSCffi* a 
IMWifciS'ftJR (£>5Wi .- WTKfc^T 

&m\z%fcLtz.nm%^w. (hz^a hA-*»^« : & 

fit) s +4fct>*»*©«*i[K:#it:Lfc«««*HJ: 

9**v*«*#frft8 i P a *«Ktt*itB ttitR£tt 

7 (5 I p aK^SS) t'KLTl^. 

lo 0 1 2] H#L&v*IMfcSv*tt£mblftM 

1 8izAtiztiT®mmi!>m#£ti, 



(5) 1 0-2 1 5 5 0 5 

8 

IS© «t 5 t+»*tv^#^^li, MftttAassfc • 
tfettffi**£A 3 T*li!I^!§#ftte®if ^£3§±Lft 

(ih2©ii#^j t o&mo^m . 

[0 0 13] I^Pi^t<fcoTite##fC/i5/h$< 
5h;^J;H/J^<^5t (HI 2 ©B##J t o ) . 
5<fc5i-&5 (m 2 ©H#glJ t 1 ) . r©B#,&-T?|g| 1©£ 

inijIS^ii^TttioJiS^if d tftofc^ (H 2©n# 

mud x\ mmm-vu&itiim-%$:&mt)it&u 

(A) 6Ul*frLTtttfj-*-5. 

[0 0 14] ^H^Jt^SB (A) 6-CI4, lMMa^o 
tlWfB-*S:S« LfcBt^©±a®j««»g^^^^A^ 

30 zixzmBt)<nm-<Dmfemz*ifoUzm.mifc&mi p 

■fr^fcftlr, 5 I p a%t%.U7X®feL1tffim<D8 I p 
a Sr^g Lfc I p a 1 - 5 I p a ^««tJt^fIffiM© § 

*ffii:LT«j!KS^|iaaHM9;3e«8TKlE1-5. r© 
5 I p a»4^e$i4r5tH^lfitelF$ii:5ri:^-C*#5|5 

Hl*)-C*1i^/h$ftfitt LT, V^fc-f C>lcmSftfi^ffl©(£ 

[ooi5] Mffii ! B^im±M4X'te, ztnsmfei p 

a 1 - 5 I p a ^SJ6^i^jg1-5 t m 2 ©^J t 
40 2) % Sffilt^fa^rWgSffl I p a 1 - 5 I p a Cj£ 
«FL«lt5. r til- i o T ^tettii 5 -So C©B$ 

35i 9^e>©tt*pjga«rA^LT, *a*pjia*wxf-f7. 

ffl^fe-^nSriiiSLfc^ (0 2 ©fl$£ij t 3 ) X\ gfe 

lx. ntt*MBm**n.9M4mnmm . 

50 35 (A) 6iSW^Lfc«i»*©«IJ&«t*tfl?Lfc*tt» 



(6) 
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&m i p a i zsmmt l-cksi- mum 

try fwmzffift Lftv^HHrto** 

[0 0 16] -t Lt, iElpa lKlftttffiftfcWtL 
fc«r* (0 2 t 31) T\ «ffi^ffi±RBttSli*fi 

•*Srl$raTofHMBl 0K»LTtH*-f 5t b ifc, « 
»ftf^fHfi£l pa lfcJIJ*-**. ^LT-JtfflWTog 

(El 2 COB#giJ t 4) , tifWlTotmUl 0iiB# 10 
BUT ogiaffi-g-Sr«jti&^ffiBaHSR)t«|J8^*rL-CliJ 

0*4>*P?t?>R£ttflBic#a; Lfc««Jg^i6*|9!«1-5 

5£*5 5-J£fn?*>5. Tol±fei!)S<t5i:^ 
!CttitffibJ**ftLT, ±IE© I p a 1 %m$Ltz<DX 

[ooi7i H3fc*i-j;5fc, sctttytttB^ftff-e 

JPiSS^tt^JKi-t? Dtiot^ (H2cDB#gijtii) T* 

©WSWB^ffil P a Hi, Jtt«fl5*t*t*Lfcft||*t 
*ffi-|c5fi^fitT*feS 0 ^©fc*, «±©J:5 4«llP*:ff 

5 r. t C <fc o T , ff*!i#CDiagTI4 I p a 1 «fc 9 {S)Wc: 30 

6 I p afc*tt/h£^h^ WfrL, 

5 r. 1 4 *) , £*© J; 5 fcfcfls L t t> * 

©T-, ste^oWMiJffl^iltLSrt^^s. 

[0 0 18] B4tt*BH<0»#«2Ke*©!l*0!l«: 
^n^l, @5ii*^cDf»*:3S2oSI»J©»b 
flsH, @6 (ill 4 coHte^Jtc J: 5*JfEft^fi^St(£: Lfc 

SB»*o»tfls«aoRWH-c*)*. 04©IIS«#SI1 40 
l ©IWJ t afc 5 1 - 5 14, £ttlMMtttt 

^©««E*i^«[384fflJ4*>p)««Eft^ttTisttai»fir 
*i*aip*ii, ^tcw-mnmmstmwm 2, 
*/hffi*wsi5 1 3 N ©iH^«isa5 (b) i4t^en^cD 

ffi^Tfc a vm, ft/J'ttftlXX a m i 

lih/^JI^I) 1 p a 2roft^SiiJp$nTv>sr t 
Tfc5„ * 

I p a 2 = I pa 1+ ((cumin/a 
[0 0 2 3] 06I^LTfe5J;5(-s I pa 1-5 I 50 



* [00 19] @4II^V^, II l<D®&bfflC< , Sffi 

f? LTV ^ 5 ^KttfcftStoSJ&fclST LT^tetf'fc* 9 
(El 5 cos#giJ t o) , -t<B&tt*njg£jJs£(Etfc$En©l,# 
V^W±t<CoTgg(ESr«lfflf -5t (0 5©fl#gijt 

i) , ^.om^x^m-m^muix'^m- mam® 

LT, **Pa«-tfalftm«BJ5-CJiA**tlTV^*MlO* 

id x\ ®Mmm-gufamm%i:&mt>m&® u> 
[0020] mmtimfeu (a) 6tit ^piia-tro 

:Lft&«»*<0«£«tw#|£Lfc*«tg"£tt[ I p a 1 i 
LXmt)-rZ>. -t LT, ffite«i*?l3SEU:fl«i***5fc 
ftld, 8 Ipag^7fS)lLfc«IpaSrSlLt 
I p a 1 - 5 I p a frttftE&^B{£ttagflRg£ LT± 
*»«*flEig^3R^W*-f 5. :©J I pali^tett^r 

amcs tt# $ * 5 ^ i: ^ -e t s «sn rt * 4«[ 

t LT, V^fc-f fefcil«E«^«[o«ifcl***< 

P a i - § i P a iznmfg&mtmm-fiix; mum 

^•fiSr(g;«1-5o SkJutDbZZS.XOfflfflttWll bmt 
Tfc5. 

[0 0 2 1] @4»C*d^T, ilSfEjf^fiktflS I pa 1 — 5 
I p a tC*T^>LfcB§,^ @5(0^ t 2) T, ftft 

*9tt*D3igia3fSB 1 2JC*fLTtH*$tl5. *LTtt»ft 
JS^HB# i P a i - 8 i p a ¥-&)Wja& 

&m$m 1 2 t(4, wiim*mT!smamm**sttot 

5ir, ffiStC^fepS-SrofflBBt (B 5 «>I«M t 2 
b t 2 1 *T©»^)l-A^^tifcfiiPji^^ttlc-?- 

nw-mw.xhzw-mmmim^oc a vmsr^®-r5„ 

■t©!l«flElt^ffi^ I pa 1 - 5 I p a IClSJf^tl^tt 
SU'ifnSriiiiLT^T^ftJIcte-f 5yjs, r©B#^ (H 

5©a#^jt3t) *-eon»c, mm$Lfk'bwik\m\ 

A t 2 2»Cj3V>TttiPjgg7)S*/Mc45) . ^LT¥#J 
tt^JPiiifta a vmift/httiiSom i n t^b, SMI 

^tt^gB (b) i4fc*3v^T, mffiLiwm-iDmfemz 

»«Ufc«KB*«I P a 2Sr(l) *(Cj;oT^»t 
5. 

[0 0 2 2] 

a v m) — 1 ) • 5 I p a • • ( 1 ) 



(7) 

11 

^ 9 &&im'P LT < 5 t *H • l^-zH^jgH^tg 
±LT< 5 0 LT, ttftXA#*'Mtam i ntto 
(0 5©B#glJt22) , am i n 14^© <t £©*!!§ 

P a 1-5 I p a t*f^Lt»«^Jt(DSItffiS1-5«l 

jMSdEfcftoTv^s. l/^ot, (i) scij»e,*»f)e> 

ft£ I p a 214, 4: t Lfc«t» 

flfOipJ-HlAPSlESrfflV^-C (2) 

4frd\ (3) fe t> »ifi©*#@As*: io 

a. **s (2) , (3) 5tx\ f t \t±nmmtf%4it 

©«ttS», JttlM»S*>5-©*tt*- K rttft 
$I©¥S, a f4»J$(MP3gg, Fml4S^T*fc.5„ 
[0 0 2 4] 

Fm = Ft — Mj -a • • • • (2) 
Mj = J/(r-r) • • • • (3) 

[0 0 2 5] ZtliZftLX, (1) mcxox&fgmm 

\CttfcLtzW.ffi](%#fc%#ibZ®£, (am i n/a a 20 

vm) &R*-f5:i£CJ:oTW4K*#£fr3!&»# 

(b) 1 4vmfeLitmmt)<D%-<Dmfemz 

#J6Lfc«E«*tlI p a 2#«ffi%-fr4SgfffitI!e£tt 

*tfetH(M-#ffl#£ft3fc (0 5©l$£ijt3) , 
©»ZO}tl&tt»JS Lfct«»*|[ I p a 2£Mt8Effi 
#ttB£S«R£g|5 8 -CRj&i-awCs 

4TI4I p a 2fc|ft*»oT*«»**S**:3tf5. t 30 
LT, ±151 pa 2\znMf$ttiS&L1tt$& (0 5© 

^gijt 2 2) vmwmtt±.M®mm*tmmT <>mk 

feMWlT o tm I p a 2 Li^tt, T o 

t (0 5©B£&Jt4) , Z<Dk$<D$.ffi<D&fe&m\Ztt 

[0 0 2 6] 06 f^-fj; 5 fc, £te*fctH««#ffi< T 

TLXfrb) ^fc&ttlLT, H3't*r»ft'J:9 "b 40 
?f£Mi;#*£< &o/t4§£-Tk, (2) itiotB 

*!i»iei»©tt*fii»^*f« uzmmt) *«t $ a < 

# S©T\ ¥?tt*B*i::-t© t ft ©«3»«»t Uff*f« L 

[0 0 2 7] 0 7li*^0^CD|S*Jl3l'fe«6©ll»J^ 
^-T^n y *H, 0 8 i4#3£Bj3©fii#iI 3 tl2*t©H16 
F'J©IWlft^0, 0 9(40 7 ©Sialic 4 smStj^HI 

u— /MS©&ii8;*j©Igffcftft©lftW0T*;fc5 o 0 7©ffl 50 
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3 \z^.m<owmtm 4 2 ©his^i ts* 
sii • }t«tttt)A (d) is, tmmit 
n (e) 1 5, mmtim^u (f) 1 7*i±v, 
(Dmxhzngm • ;§7&&*off^, 

£fifc#JSLfc*HEig<frft (*fc(4hA<*f!MHi) I p 
a 3, ttttA®*Hff>tt£tt£#)£Lfc*tt*IHH|[ (* 
fclihA^ff^fi) I p a 4, fiJPiig1fa^tBB#(0m 
BftJI^ffi: I p a 3 d^iliPSftT^SC: iT-feS. 
[0 0 2 8] BUfcfeVvt, Stt*t*fflffl5 9A»fc<0S*!i 

r©B#£ (@8©^]l:3) ^P>S»E©»iWTo©Bl, 
*i«ffi£tt»£SB4 K*iV*t\ 1 I^E«©*10iJ 

I p a 1 il»*3l2lcltl«o^tei?r!|T'ftl^L/ k cSz©^ 
**©«S«^»ffiLfc*j«ft^ttI p a 2 ©^1**1/4* 
^»«LT*g^*n*. *UT»IHITofiKiLfc^ 

(08©i#sijt4) frt>. wsm^^^nt^n^m 

5- w©ttr, l$*&*©ftttJni£&a (t) tmSElf 

4HK*fctt±*»«««©«aitn p (t) 

jfe&fclgB (D) 1 6*JJ;tf8S»#Jfje» (E) 15IC*5 

v*tie«£*i5„ m,%i%$mfci%±Lx±mmm<D%± 

<< t) ^S(4?& ^{b*T , ftliiD)Sgl4*:iS)©5!)Pitgic- 
gcLT«#1-?> 0 
[0 0 2 9] -r/«C*?*> N 08©B#^iJ t 3~ t 4^©¥^ 

iiMa a vicutj^Li/MiTit^-rs. -e©m, h 
©ti^ir i o x&mmfrbQmtm^wfr-tz 

t, *»stg^ffl©iiip*A i ptitiELfcttJnjtft©* 

xtmwmmmzmitiiLxmmzixizoictiZo -tr 

T, 0 7 ©Sg& • M^*ag|5 (D) 16{d*JV>T, d© 
(0 8 ©^J t 4 1 ) T?ffS*5SrftUi L, • ft& 

T#5 0 

[0030] ^tr-ossis- »*«^i«^m*$ix 

5i, «i»^«6?E«|l (E) 1 5T*l4r©B#^j;9i@*|c 
ffloTttftJjfiffiroKfgfla (t) ^li^p-^T, *|0t 
±K©±t*D*A I pfc#JfcLfcttJBi£*©«ail;4S38£L 

©Etlfilp (t) Sr. Ste^4lt©^^©^H©«| 
Stt^*HS: tfc*jttf&^«[ I pa3i LTtti^-r-5 0 4 
*3±IE©*ftT«sS^liSrii^:4*Tv>oTt)S^te 

[0 0 3 1] *H»*©»=©*JEi»c#i6 Lfcm^Jg^ 
ffi I p a 3^ttl^4ixS4:, I pa 3A>y I pa^ 
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M6<D®mm8 I p afc*tt**LfcI p a 3-5 I p a 

mn$-m%%.U4 va i p a 3 - 6 1 P a znm$.t t 
x, mmm^mimzitz, zlx, mmiMfem 

(F) 1 7t*5^Ttt*Paa-gntftaiB5 5*»e>«)«i*oa 
aE-^oftHifS^-SrSftLfc^jS (H8<£>fl#£iJ t 5 1) 
*5lt-5ttSt^® I p a 3 d^W^I-f 5 0 I pa 3d # 
ttWSft**, ««ffl < #ltB«ttia:^|l|J8T?tt6 I p a 
R%AOR£|t< I P a Ltc I p a 3 d - 6 I 

£»4 ?li*ffi£^te«:±lBtf jEBflHt I p a 3 d — 5 

i p air^-effi^t^it?)., -t lt, mm^m^i p 

a 3 d — 5 I pa Jfi'> l_fcB#,6 (0 8 WB^J t 6 
1) T\ »**2tflE«©KE*0||tPli:<«ii(Eji^ji36 

±u 4 fctev^T*ji«ft^i[Ti8fiiiiarflr**ip*s*iij!ipa 

I pa 3d-5 I palcW^jlS. * 

Ipa4=Ipa3d + ( (aminl 

[0 0 3 4] f¥3(ENtffftti* L-Ctt^PiSSiW^^-^ 20 

6S Vif o £iii®-f 5 1 9 T-ffite*^ 

*I«*!4Sttj**jl5 (m8<D^M t 7) . rOBf^T'S 

*N&Lfc®«§^{II p a 3 igiS^CO^ESOti^K; 
ttfc LfcftSEJg-^jB I P a 4©5*>©/h£v^co®gftfg 

LfcB#,6 (!8<£>BfgiJ t 7 1) 7$>ib, -»Uo 
1"5 t H 8 C0B#^lJ t 4 OB#jfiiPI*tx «SfEtg^flL&^<D 

miSftSrif *£-i±-ttK 1 7 • ffi^&ftgfSD 1 6 & 

[0035] Rt© j; 5 ic^^icomHcoititfitc^jS 

Lfc*jfcjg-£jg[ I p a 3 £&**a©t^Ojf £fafc*tJ£ 40 

LfcWttflMHIi p a 40 5*>©/hSv^©*«EJS^it 
SrBflHIfc LTatR1-^tO(4, I p a 3©#Srtg<£1-5 

ttfg^LTWc«»ft*g^fi I p a 3 £0*$V*»frK: 

Lfcm»(Dti^«Sr*»-Ct I p a 3£ATt-l4^b^V^ 
X') , 3gte!iS»*tjB:*-f 5*H6t45"ri6tt3Jsa!)5© 
t:nSrStJfct5fcft-?fc5. ±fBroJ: I p a 3 t 
I p a 4 0/J^!/^£^1-5;i iCtot, 50 



(8) <®mW- 1 0- 2 1 5 5 0 5 
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* [0032] w-mmbm&mn® 1 2 -cm, m^m^n 

TPMl5d»I#*3Ht 1"5 fEtfcStf) 5 5-5£©$ 
Wf (S8©Nf|iJ t 6*»b t 6 l*T?©»ffl) ICA^$ 

#0 a v m 1 £«JW5. 1 p a 3 

d — 6 I pa lc*»Sn«»-Tffie*fc#f¥ft«+5i: t 

minl*^HJl-5 (HSOBfglJ t 6 2fw*JV^TttiPl 

-t L-T , ¥%>mmi&a a vmli 
*'MMlD>iSam inltH, SH^ft^SB (F) 1 

Hpa4^ (4) StiotSiU £«Klttt«% 
^SfC*fLTtti^1-5 0 
[0 0 3 3] 



/a 



1) -1) 



(5 I pa) 
.... (4) 

Rttfc«iBJ£*i5:Rffifc'b, ^te^^icfi£^1-5ri 
[0 0 3 6] @9|C!f*II3[CfE«c<75llig0iJI-J;orl 

omit (*v>h^t**i-) u~/HBirosai* 

cot| ^jaetc *J ^ T *»EflHHI © it (cm L fcttiP 
J: 9«!«*©#aW«ffla«^*i: 45. 

[0037] M±<D*%w0m'ttmm%mzmt)tz> 

(1) rnxmuzftmommmx-i*. mn<DK&&m£. 
ttfcLtzm.ffiftGm&m^Lx*,^ tz^^m - m^z 

iiSo 9 *>K3aB'- »*Sr*ai»t 541^14, tt^ 

• »7l»ffl«f©gH»Aro«l3£|t Ipalti 
4U *iKffi^ttS: I p a 1 - 5 I p a ST'iSi^LTfl 

ff*6»«jS-^*»(c l P aUfc5-t 

»«nfrfrLmt, -sffliwftiaft, tnt^<DM.mnwt 
fe&mtftfcLtcmffi^im^ftrtxhzmmmxnifc 

[0 0 3 8] ( 2 ) 2 tE«©||lS«T*l4. $(Sf 
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[0 0 3 9] ( 3 ) if *I| 3 tE«©HJS«lt? 

/tit AppT-i#* L^lt5 i 5 t-^5ftWwat^|;*5(t'5 

*ms Lfc«jsE}t^ffi i P a3tft4u mm^mz I 

P a 3-8 I pa £ g*f fgt LTffiflgU 
fefc-VaKte-otcm&X'ZfDb #CD«$tl^HitI p a 3 

d£ffl^Tm^?^<i{&«c7?iMS£i P a 3 d-s i 

p a \Z{gjEL, n%ii%^W.% Ipa3d-5lpa£T* 

•sfcfa^Hif I p a 4 t±E'i p a 3<D/h£^;tftf)||;?5ft^ 

[oo4o] u±.<D%Mm\z.&^x\^ • m^tum 

a 1~ I p a 4 t LT, *:<D t # W«»?5-{it£fflV>fc 

tfc, Ki±<Dmmmxn, mm<r>mmm&t lx 

[0 0 4 1] 

laswoa*] «±t»w tfc J; 5 i;«?l!;J;Wl 
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